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At the annual meeting of the Australian
Association of Neurologists in 1964, J. W.
Lance-from the Division of Neurology,
Prince Henry Hospital, Sydney, and the
School of Medicine, University of New South
Wales-made one of the earliest reports on
the effects of low amplitude, high frequency,
sinusoidal stretch on human skeletal muscle
(Lance, 1965). This effect consists of an in-
voluntary asynchronous motor unit contraction
in the muscle subjected to the mechanical
vibration, with reciprocal relaxation of the
prime antagonists. Hagbarth and Eklund
(1966a) termed this response the tonic vibraM
tion reflex (TVR). This author has coined
the term vibratory lnotor stimulation (VMS)
to describe the use of mechanical vibration
for the purpose of eliciting the TVR or its
correlates.
Whilst a nUlnber of receptors are stimu-
lated by the vibration it is clear that the
principle receptor responsible for the TVR
is the primary ending of the neuromuscular
spinflle, for VMS has been shown to pro-
duce an intense discharge from IA afferents
(Brown et al. 1967, and others) .. Through its
connection to anterior horn cells, the primary
ending produces autogenic excitation and an-
tagonistic inhibition, and this response always
occurs in normal skeletal muscle during VMS.
The centralIA afferent connections of the
TVR are not completely understood at pre~
sent, but it appears that both spinal and SUpM
raspinal mechanisms are involved, that the
reflex arc is partly polysynaptic, that the re~
sponse is the tonic stretch reflex or at least
very similar to it, and that the efferent pHth~
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way involves alpha and possibly also gamma
rnotoneurones.
To date this reflex has been almost ex-
clusively used as the basis for research into
the normal function of neuromuscular
spindles, into the pathologic physiology of
neuromuscular disorders, and into the effects
of various drugs on the central nervous sys-
tem. The therapeutic potential (Hagbarth
and Eklund, 1968; Hedberg et aI, 1967; and
Johnston et aI, 1970) and diagnostic poten-
tial (Hagbarth and Eklund, 1968) have been
briefly considered. In all three papers refer-
ring to therapy it was considered that VMS
could be used for the reeducation of paretic
muscles in patients with spasticity.
This author is presently engaged in a study
of the application of VMS in the practice of
physiotherapy (and occupational therapy).
Based upon an evaluation of previous work,
on preliminary observations on over sixty
normal subjects, and on a limited observation
of the results from application of VMS to a
total of eighteen patients, it is suggested that
VMS has the following uses in physiotherap,y:
(a) In the treatment of patients with
neurological and non-neurological dis-
orders
(i) as an adjunct to therapeutic
exercise,
(ii) as an adjunct to functional
training"
(b) As a tool for research into the efficacy
of techniques that are considered to
facilitate or inhibit muscle action.
(c) As an aid in the assessment of certain
neurological disorders.
(d) As a teaching aid in the training of
physiotherapy students.
VIBRATORY MOTOR STIMULATION 119
The equipment used consists of an elec-
trically powered and commercially available
vibrating massage apparatus-"Pifco vibra-
tory massager"l (Fig. 1) -which operates
at a frequency of 50 HZ.2, and an amplitude
of 1 to 3 millimetres. Attached to the ap"
paratus is a slightly curved plastic disc of 3.5
cen,timetres diameter, which is the most satis ..
factory applicator for VMS of large muscles
(See Fig. 1) . For VMS of small muscles the
author has designed an aluminium aplplicator
of approximately 1.5 centimetres diameter
(Figs. 2 and 3).
most suitable site for VMS is over the ten-
don, but for practical reasons it may he neces-
sary to apply it over the muscle belly. VMS
will prove as effective over the muscle belly
as over the tendon only in the instance of
small and medium sized muscles. In all in-
stances maximum transfer of vibration is
obtained by holding the applicator firmly on
the skin.
The three primary effects of VMS are
activation of a muscle, reinforcement of an
active muscle contraction, and inhibition of
FIGURE 1
Vibrating apparatus used by the author, and showing the 3.5 centimetre J3.pplioator.
The TVR can be evoked in all skeletal
muscles that are accessable to the apparatus,
with the exception of the muscles of the face.
This latter point was first established by
Eklund and Hagbarth (1966). The TVR is
confined to the muscle being vihrated in nor-
mal subjects, and in the majority of patients
where the response can be obtained" The
IModel No. 1556, Pifoo; Watling Street, Manchester
M600AA.
2International standard abbreviation for cycles per
second.
muscle contraction. The muscle that is sub~
jected to VMS is activated or reinforced
whilst the prime antagonis.ts are inhibited. On
first applying VMS over the tendon of a re-
laxed muscle there may be no response, hut
after a varying interval of from 5 to 45
seconds, a slow steady tonic reflex contraction
occurs that is usually of sufficient magnitude
to produce the appropriate joint movement.
The tension reaches a plateau some 10 to 60
seconds after its onset, and will remain more
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TABLE 1
THERAPEUTIC INIHCATIONS FOR VIBRATORY
MOTOR STIMULATION
or less constant for up to 20 minutes if VMS
is continued. Without any subject participa-
tion this reflex contraction is capable of liftw
ing a load through range; for example the
biceps brachii may lift a load of up to 3.5
kilogramme through 90 degrees of flexion.
FIGURE 2
Applicator for VMS of small muscles and the long
flexors of the digits.
Primary Effect
Initiation of
Muscle Action
Reinforcement of
Muscle Action
Inhibition of
l\1uscle Action
Indications
Inhibited muscle-
e.g.. In spasticity.
Pain~induced.
Post-operative.
After tendon graft.
I-Iysteria.
1. Lack 0'£ strength/
endurance~
e.g. Immobilization
atrophy.
Joint disease.
Primary muscle
disease.
Recovering nerve
lesions.
In spasticity.
After amputation.
2. Soft tissue contm.c-
ture-
e.g. Stiff joints.
Muscle contl~acture.
Fibrosis/adhesions
in other soft
tissues.
Muscle spasm-
e.g. In spasticity.
Pain-induced.
When superimposed upon a voluntary
muscle contract~on VMS will produce a
greater muscle tension, or a greater range of
movement, depending on whether the initial
contraction is against a yielding or unyielding
resistance. The only instance where rein-
forcement does not occur in normal subjects
is when the initial contraction is maximal;
however it should be noted that VMS may
reinforce a maximal voluntary contraction in
patients..
A proposed list of indications for VMS in
therapy is recorded in Table 1.. All patients
that have so far been given VMS have shown
some favourable response to it, and a series
of case reports is provided below to illusR
trate the diverse uses of this technique.
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Case 1:
Patient-Residual left spastic hemiplegia following
head injury.. Shoulder muscles approximately
grade 2, elbow grade 3, and wrist and band
grade 4.
Method-Twenty seconds of VMS was applied to the
muscle bellies of the rhomboids, supl'\a'spinatus,
deltoid, and teres minor prior to active exercise.
Results-VMS improved scapular stability for a
short time.
l\1ethod-Twenty seconds of VMS was applied to
the tendons of hrachioradialis, biceps, and the
wrist extensors prior to aotive exercise.
Results-There was slight improvement in isometric
strength.
Method-Five seconds of VMS was applied to the
long finger flexors, vh e thenar muscles, and the
hypothenar muscles prior to active exercise.
Results-The hand grip was slightly improved.
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Resul1ts after four weeks-Soapular stability was
much improved, and the limb was used function~
ally in a more normal manner.
Case 2~'
Patient-Incomplete spinal quadriplegia below the
sixth cervical cord segment.
Method-VMS was applied to the radial wrist ex~
tensors, the first dorsal interosseus muscle, thenar
eminence, hypothenar eminence, lumbricaIs, and
long finger flexors.
Result-Grip during writing was steadied for SOine
fifteen seconds.
l\1ethod-VMS was applied to the right and left
triceps whilst the patient attempted to maintain
body weight on outstretched hands in p:vone.
Results-Both the range of elbow extension and the
duration of the exercise were increased.
Case 3.~
Patient~Acute incomplete spinal quadriplegia below
the fourth cervical spinal cord segment. Radial
wrist extensors had previously been graded at 1
but subsequently dropped to grade O.
Method-VMS was applied for thirty seoonds over
the tendons of the radial wrist extensors during
attempted voluntary contraction.
Result&-On clinical testing after VMS the Iuuscles
were graded at 2 on both sides, and these grades
have been retained by the patient.
Case 4:
Patient-Fractured shaft of femur with 20 degrees
of quadriceps "lag"; and 60 degrees of active
knee flexion that had not changed during the pre-
ceeding six weeks.
l\1ethod~ Weekly VIVIS to the hamstrings and quadri-
ceps tendons during active muscle contraction~
Results-Initial immediate enhancement of quadri-
ceps and hamstring contractions with slight in-
crease in knee flexion range during the VMSw
Subjective feeling of improvement during -the fol-
lowing day. Quadriceps lag was abolished by the
third treatment, and the knee flexion increased by
10 degrees in the second treatment.
Case 5:
Patient-Acute haeluatoma of the quadriceps with
inhibition of hamstring contraction.
~lethod-VMS applied to the hamstrings during at-
tempted voluntary oont:vaction.
Results-Patient immediately gained control of the
hamstring muscles and was able to retain the
ability to contract the hamstrings without further
use of VMS.
F1!GURE 13
Use of applicator for VMS of long fl~xors of the fifth digit during the act of "making Q fistu •
It ID1ay be used in the sam-e way for the other digits. Note that the shaft of the apllLicator
should be perpendicular to the axis of the distal phalanx.
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Case 6:
Patient-Subacute sprained ankle with inhibited in-
version due to spasm of the peroneaIs. Active
inversion with manual resistance to encourage
reciprocal inhibition permitted inversion to the
neutral position..
Method-VMS of the tendons of tibialis anterior
and posterior during attempts at voluntary in-
version.
Results-Immediate increase of inversion vange by
30 degrees, with subsequent steady improvement.
Case 7."
P1atient-Severe decerehrate rigidity following head
injury. Marked spasm of wrist and finger flexors
with inability actively to extend the wrist beyond
20 degrees of flexion.
Method-VMS was applied to the wrist extenSQrs,
and over extensor digitorum whilst the subjec1t
was 'asked to relax completely.
Results-Immediate and complete relaxation of
flexor spacticity; extension of the interphalangeal
joints to just short of 0 degrees; and wrist ex-
'tension beyond the neutral position by about 20
degrees.
Several points must he noted with respect
to these patients. Firstly VMS was not ap"
plied optimally according to the author's
present standards. Secondly VMS was ap-
plied very briefly and yet there was immedi..
ate improvement Thirdly only the initial
results have been recorded; the long term
results remain to he determined.
There are a number of factors which may
reinforce or inhibit the TVR, and the prin-
ciple examples, as established by DeGail et al
(1966) , Hagharth and Eklund (1966b) ,
Marsden et al (1969), and others, are de..
scribed below:
(i) Repeated bur8ts of VMS, with five
seconds rest period in between, causes
progressive reinforcement of the
TVR.
(ii) The TVR is reinforced by increasing
the initial muscle length or loading
the contraction.
(iii) Increase of frequency reinforces the
response, and should be the most
convenient means of varying the mag-
nitude of the TVR.
(iv) A preceding strong contraction of
the muscle to be vibrated, or any
other skeletal muscle (s ), reinforces
the TVR"
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(v) Reduction of body temperature Ie·
inforces the TVR.
(vi) BHrbiturate drugs and valium de·
press or abolish the TVR.
(vii) The majority of normal subjeots and
patients can completely and easily
suppress the TVR by voluntary effort.
Inabili,ty to suppress the TVR volun-
tarily has been demonstrated. in a
number of patients with spasticity.
VMS is considered to be extremely safe,
for there are few adverse reactions. VMS is
not indicated where the TVR cannot be pro..
duced; i.e. patients with severe central ner-
vous system or peripheral nerve pathology
where there is a hreak in the anatomical or
physiological continuity of the TVR arc.
The various adverse reactions which may
occur during treatment of patients are re..
corded in Table 2.
TABLE 2
ADVERSE REACTIONS FROM VIBRATORY
MOTOR STIMULATION
1. Spread of response to other muscles, or
discomfort, from VMS over bony promi~
nences.
2. Discomfort and withdrawal reactions with
spread of response from use of excessive
amplitude of vibration (greater than 3
millimetres) .
3" Vertigo, vestibular illusions, and nausea
from application of VMS to a s1tanding
subject (considered to be uncommon).
4. ProducHon of skin trauma from applica-
tion of VMS over friable skin.
5. Spread of response to spastic muscles dur-
ing VMS of non-spastic paretic muscles.
6. Increased spasticity and clonus from VMS
of spastic muscles.
7" Increased rigidity and widespread tremor
from application of VMS to patients with
parkinsonism.
With constant experimental conditions the
TVR in a muscle is remarkably constant, and
therefore one can examine the effect of vari..
ous facilitatory and inhibitory techniques by
observing the change in the TVR following
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use of these techniques.. As an example of the
use of VMS in physiotherapy research, this
author has established that repetitive light
touch (brushing) is a very weak facilitatory
procedure as compared to brief local external
application of cold. Without VMS this could
only be established by use of more compli-
cated electromyographic apparatus.
A further use of VMS is in the field of
assessment. Hagbarth and Eklund (1968 )
observed that patients with cerebellar ataxia
were unable to perform rapid alternating
volun1tary joint movements during VMS of
one or other of the active muscle groups de-
spite the apparent normality of the alternat-
ing movement without VMS. In that normal
subjects can perform rapid movements dur-
ing VMS, this disturbance in patients has
been considered an early sign of cerebellar
ataxia. This author believes that VMS may
have a further use in assessment. My hypo-
thesis is that where the TVR can be produced
in patients with neurological disorders and
clinical paralysis, this is indicative of a poten-
tial for recovery of voluntary muscle action.
The basis for this concept is that the TVR
operates over neurological pathways which
probably correspond quite closely with the
neurological pathways used by the voluntary
muscle action.
One of the uses of VMS as a teaching aid
relates to the fact that a number of the char-
acteristics of the TVR simulate spasticity. By
having the TVR produced on themselves,
students gain some insight into how spasticity
"feels", and how it is influenced by treatment~
In conclusion, the results of this prelimin-
ary study suggests that VMS might prove to
be more universal in its application, more
powerful, and more simple than any other
technique of reflex therapy presently avail-
able to physiotherapists.
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